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A.  The invention

Appel lants' clainms are directed to an autonotive
suspensi on system enpl oying front and rear shock absorbers
having electrically controll able danpi ng coefficients which
are set to higher values while the vehicle is in a
substantially stopped condition (i.e., the vehicle speed is
substantially zero) in order to suppress "squatting"” of the
vehicle as it accelerates fromthe substantially stopped
condi ti on.

Referring to Figure 1, each of the four shock absorbers
SA,- SA, includes a pulse notor 3 for adjusting the angul ar
position of an adjusting pin 40 (Fig. 4) to provide continuous
adj ust mrent of the damping characteristic of the shock
absorber. As shown in Figure 6, the danping characteristic
has three regions:

(a) an HS region in which extension (also called
reboundi ng) of the shock absorber is highly danped while
contraction (also called conpression or bounding) is lightly
danped;

(b) an SS region in which both extension and contraction

are lightly danped; and
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(c) an SH region in which extension is lightly danped and
contraction is highly danped.

Figures 13 and 14 together show the flowhart of a
routine conprising a first enbodi nent of appellants' control
system wth Figure 13 showi ng the steps involved in
suppressing squatting as the vehicle accelerates froma
stopped or parked position. Wen the vehicle speed (detected
at step 101) is determ ned at step 102 to be equal to zero,
the front shock absorbers are set to a value in the HS range
(hi gh extension danping, |ow conpression danping) and the rear
shock absorbers are set to a value in the SH range (high
conpr essi on danpi ng, | ow extension danping) (Spec. at 11, |ine
9top. 12, line 10). The result is that the danping
coefficients are set at the values required for squatting
suppression prior to the tinme the vehicle begins to accelerate
froma stopped position.

Whenever it is determned at step 102 that the vehicle
speed is not equal to zero, the routine proceeds instead to
step 104 for what is ternmed "basic control"™ (Spec. at 11

lines 23-26). This basic control routine, which presumably is
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shown in Figure 14,2 controls the danping coefficients during
drivi ng.

Figure 16 illustrates an alternate routine for
suppressing squatting, which takes into account both vehicle
speed and the
vertical speeds of the portions of the vehicle body adjacent
to the shock absorbers. Specifically, after the vehicle speed
is detected at step 302 to be substantially zero and after the
vertical speed has been determ ned to be between positive
t hreshol d val ue V, and negative threshold value V; for a
predeterm ned period of time )t (steps 303 and 304), the front
shock absorbers are set to a value in the HS range (high
ext ensi on danpi ng, | ow conpression danping) and the rear shock
absorbers are set to a value in the SH range (high conpression
danpi ng, | ow extension danping) (step 305). As in the first
enbodi ment, the result is that the danping coefficients are

set at the values required for squatting suppression prior to

2 |In Figure 14, it would appear that step 201 shoul d be
shown as receiving an input fromstep 102 rather than from
step 104. Likew se, the specification appears to be in error
in stating (at 12, lines 11-12) that "after step 104 the
routi ne proceeds to step 201" (enphasis added).

- 4 -
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the tinme the vehicle begins to accelerate froma substantially
st opped condi tion.

Figures 18 and 19 together show the routine used in a
third enbodi nrent of the invention, with Figure 18 show ng the
steps involved in suppressing squatting and Figure 19 show ng
the routine which controls danmping during driving. Referring
to Figure 18, when the routine determ nes at step 404 that the
vehicle speed is zero, it then determ nes whether the absolute
val ue of the vertical speed is less than a threshold val ue V,
(step 405). If the answer is yes and renains yes for a
predeterm ned period T, as neasured by a counter (step 407),
step 408 is reached, wherein parking suspension control is
activated.

B. The clains

Clainms 1 and 8, the only independent clainms, read as

fol |l ows:

1. A suspension control system for an autonotive vehicle
conpri si ng:

a front shock absorber di sposed between a vehicl e body
and a suspension nenber rotatably supporting a front wheel,
said front shock absorber being controllable to assunme danpi ng
force characteristics in a range between presel ected higher
and | ower danping coefficients over extension and conpression
st rokes;
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a rear shock absorber di sposed between the vehicle body
and a suspension nenber rotatably supporting a rear wheel,
sai d rear shock absorber being controllable to assune danpi ng
force characteristics in the range between the presel ected
hi gher and | ower danping coefficients over extension and
conpressi on strokes;

vehi cl e speed sensor nmeans for detecting vehicle speed
and providing a signal indicative thereof; and

control neans responsive to the signal fromsaid vehicle
speed sensor nmeans to provide control signals for controlling
said front and rear shock absorbers in a manner wherein the
danpi ng force characteristics of said front shock absorber in
t he extension stroke and of said rear shock absorber in the
conpression stroke are nodified to and mai ntai ned at the
hi gher danping coefficients respective[ly] whenever the
vehicle speed is substantially zero.

8. A suspension control systemfor an autonotive
vehi cl e conpri si ng:

shock absorbers di sposed between a vehicle body and a
suspensi on nmenber rotatably supporting a wheel respectively,
each shock absorber being controllable to assune danpi ng force
characteristics in a range between presel ected hi gher and
| oner danping coefficients over extension and conpression
strokes;

vehi cl e speed sensor nmeans for detecting vehicle speed
and providing a signal indicative thereof;

vertical speed determ ning neans for determ ning vertica
speed of the vehicle body and providing a signal indicative
t hereof; and

control neans responsive to the signals fromsaid vehicle
speed sensor neans and said vertical speed determ ning neans
to provide control signals for controlling said shock
absorbers in a manner wherein the danping force

-6 -
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characteristics of said shock absorbers are maintained at a
presel ected hi gh danping coefficient within the range between
t he presel ected higher and | ower danping coefficients when the
vehicle speed is substantially zero and the vertical speed is
bel ow a presel ected threshold value for a presel ected period
of tinme.

Caim1, by calling for the higher danping
characteristics to be selected and mai ntai ned whenever the
vehicle speed is substantially zero, is directed to the
squatting control routine (Fig. 13) enployed in the first
enbodi nent of appellants' control system wherein selection of
t he hi gher danping coefficients is based solely on the
condition of a substantially zero vehicle speed. As conceded
by counsel at the oral hearing, this nmeans that dependent
claim2, which calls for selection of the higher
danpi ng coefficients to be based on a conbi nation of a
substantially zero vehicle speed and a "vehicle attitude
change . . . below a preselected degree,” fails to further
[imt claiml1, as required by 35 U S.C. § 112, fourth
par agraph. The sane criticismapplies equally to the clains
that depend on claim2, i.e., clains 3, 4, 6, and 7. W |eave
it to the exam ner to consider entering a rejection of these

clainms under 8§ 112, fourth paragraph, followi ng this appeal.

-7 -
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| ndependent claim 8, which like claim2 calls for
controlling the danpi ng characteristics in response to vehicle
speed and vertical speed, is directed to the squatting control
routi nes enployed in appellants' second and third enbodi nents
of the control system (Figures 16 and 18).

C. The references and grounds of rejection

The 8§ 103 rejections are based on the following U S

pat ents:

Ema 4,975, 849 Dec. 12, 1990
At hanas et al. (Athanas) 5, 016, 908 May 21

1991

Mat sunoto et al. (Matsunoto) 5,162, 996 Nov. 10,
1992

Clains 1-4 and 6-13 stand rejected under 8§ 103 as
unpat ent abl e over Ema in view of Matsunoto.

Claimb5 stands rejected under 8 103 as unpatentabl e over
Ema and Mat sunoto in view of Athanas.

Ema di scl oses two enbodi nents each enpl oyi ng two
different types of suspension unit control. Referring to the
first enbodi ment (Figures 1-9), the first type of control,
which is responsive to vehicle speed, steering angle, and

- 8 -
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hydraulic fluid pressure, adjusts the attitude of the vehicle
by controlling the vertical position of the piston 13 (Fig. 3)
in each suspension unit by adding hydraulic oil to or

di scharging hydraulic oil from chanber 14A (col. 4, lines 26-
49). The second type of control is expressly described as
danping control. Specifically, control unit 34 acts through
selector 21 (Fig. 3) to selectively connect one or nore of
danper val ves 20A and 20B and associ ated accunul ators 22A and
22B (Fig. 3) to branch 19 and thus to fluid path 16 in order
to adjust the spring constant and danpi ng characteristic of
each suspension unit (col. 4, lines 50-55; col. 5, lines 23-28
and 41-47; col. 9, lines 33-37). The decision to adjust the
danpi ng characteristic in this manner is based on only the
vertical speed (col. 9, lines 37-53).

Ema' s second enbodi ment, shown in Figures 10-14,
additionally enploys a throttle speed sensor 36 and a brake
sensor 37 (Fig. 11) to permt the systemto control the piston
positions for suppressing squatting and reactive jerk in the
manner shown in Figure 12 (col. 12, lines 17-20) and al so for
suppressi ng nose-dive and reactive jerk in the manner shown
in Figure 13 (col. 14, lines 32-35). O these two figures,

-9 -
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Figure 12 (squatting control) is the nore rel evant, because it
i nvol ves a determ nation of when the vehicle speed is
substantially zero, as required by the clai ns.

As appellants correctly note (Brief at 9), Ema's control
of the piston height as shown in Figure 12 does not constitute
control of the danping coefficient, as required by appellants
clains. Appellants are also correct to note that even if it
did, Ema fails to show sel ecting and mai ntaini ng the highest
(or lowest) piston |level whenever the vehicle speed is
substantially zero, as required by claiml1l. Instead, during
the period ending at tinme t,, while the vehicle speed is
substantially zero, the control unit selects and naintains the
internmedi ate or neutral piston height value N. Al though the
second enbodi nent al so enpl oys danping control (col. 10, lines
55-59), it is the same as the danping control in the first
enbodi ment, which is responsive to vertical speed rather than
vehi cl e speed. Thus, although Ema di scl oses using vertical
speed to control the danping characteristic and using vehicle
speed to control the piston height, Ema does not disclose or
suggest using vehicle speed, let alone a substantially zero
vehi cl e speed, as the basis for selecting higher danping

- 10 -
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coefficients. The exam ner contends that this feature is
taught by Mat sunoto, who "discl ose[s] shock absorber control
by nonitoring vehicle speed and vehi cl e hei ght change" (Answer
at 3). Although Matsunpto's Figure 2 shows the systemto be
responsive to a speed sensor 45, Matsunoto does not explain
what effect, if any, vehicle speed has on the control of the
danping force. As a result, Mitsunpto would have provided no
notivation to make Ema's danping control circuitry responsive
to vehicle speed, let alone to nmake it select and naintain the
hi ghest danpi ng coefficients whenever (or even when) the
vehicle speed is substantially zero.

At page 7 of the Answer, the exam ner al so contends that
using a controller to control the suspension units and adj ust
t he
danping force for each unit is admtted by appellants to be
known in the art, citing the specification at "page 11, second
par agraph."” Because that part of the specification concerns
appel l ants' invention, we assune the exam ner neant to cite
page 1, second paragraph, which discusses the control system
descri bed in Japanese Patent Publication No. 61-75007. The
Answer's reliance on this admtted prior art is inproper,

- 11 -
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because it is not nentioned in the statenent of the rejection.
Conpare MPEP 8§ 706.02(j) (7th ed., July 1998): "Were a
reference is relied on to support a rejection, whether or not
in a mnor capacity, that reference should be positively

included in the statenent of the rejection. See In re Hoch,

428 F.2d 1341, 1342 n.3, 166 USPQ 406, 407 n.3 (CCPA 1970)."
In any event, this admtted prior art involves controlling
danping as a function of the position of the accel erator
pedal, not as a function of vehicle speed, as required by
appel  ants' cl ai ns.

For the foregoing reasons, the rejection of claiml is
reversed

Claim8, which recites shock absorbers w thout specifying
that they are front and rear shock absorbers, specifies that
"the danmping force characteristics of said shock absorbers are
mai nt ai ned at a presel ected hi gh danmpi ng coefficient
when the vehicle speed is substantially zero and the verti cal
speed is below a presel ected threshold value for a sel ected
period of tinme." This claimreads on the squatting
suppression routines enployed in appellants' second and third

enbodi nents (Figures 16 and 18). For the reasons already

- 12 -
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di scussed, Ema and Matsunoto fail to disclose or suggest using
a substantially zero vehicle speed as the basis for selecting
hi gher danping coefficients. A fortiori, they fail to suggest
basing the selection on a conbination of a substantially zero
vehi cl e speed and a vertical speed that remains below a
presel ected threshold value for a presel ected period of tine.
Consequently, the rejection of claim8 over Ema and Mat sunoto
is reversed. For the sanme reasons, we are reversing the
rejection over these references of claim?2, which but for its
i mproper dependence on claiml would be simlar in scope to
claim8. The rejection of claims 3, 4, 6, and 7, which depend
on claim2, is reversed because the rejection of claim2 is
reversed

The rejection of clains 10 and 12, which are properly
dependent on claim1l1, is reversed because the rejection of
claim1 has been reversed. Likew se, the rejection of clains
9, 11, and 13, which are properly dependent on claim8, is
reversed because the rejection of that claimhas been
reversed

Claim5, which depends on claim1, specifies that each
shock absorber is controllable to provide a "softer danping

- 13 -
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range, " a "reboundi ng harder danping range," and a "boundi ng
har der danpi ng range" and calls for selection of the
reboundi ng harder danpi ng range when the vertical speed is in
t he reboundi ng direction and sel ection of boundi ng harder
danpi ng range when the vertical speed is in the bounding
direction. This claimstands rejected for obviousness over
Ema and Matsunoto further in view of Athanas, which the

exam ner cites to show that these features were known. This
rejection is reversed because Athanas does not cure the
deficiencies of Ema and Matsunoto with respect to claiml1, on
which claim5 properly depends.

REVERSED

ERROL A. KRASS
Adm ni strative Patent Judge

BOARD OF PATENT
JOHN C. MARTIN

Adm ni strative Patent Judge APPEALS AND
| NTERFERENCES

ANl TA PELLMAN GRCSS
Adm ni strative Patent Judge
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